Level of Service Concept for Vertidrome Operations to ensure connectivity for multimodal transportation by Schweiger, Karolin
Level of Service Concept for Vertidrome Operations to ensure connectivity 
for multimodal transportation
Agency Research Team (ART) workshop on passenger-centred mobility
14.-17. June 2021
Karolin Schweiger 
German Aerospace Center 
Institute of Flight Guidance 
UAM Vertidrome Operations




Airport Operation Heliport Operation
Airborne Transportation
UAM Vertidrome Operations: Examples
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Exemplary Vertiport by Lilium
[1] Lilium GmbH, “Designing a scalable vertiport,” Lilium. 
https://lilium.com/newsroom-detail/designing-a-scalable-vertiport (accessed 
Jun. 11, 2021).
Air Taxi Infrastructure by Volocopter
[2] Volocopter GmbH, 2018_04_05_Volo_Hub_Overview_without_roof.jpg (4960×2790). 




How do we decide if a vertidrome satisfies our requirements from an 
operational perspective?
>ART passenger-centred mobility workshop > Karolin Schweiger  •  Vertidrome Airside Level of Service > 16.06.2021DLR.de  •  Chart 4
Level of Service 
Concept
[3] Transportation Research Board, Highway 
Capacity Manual 2000. Washington, D.C: 
Transportation Research Board, National 
Research Council, 2000.
[4] International Air Transport Association, 
Airport Development Reference Manual, 9th 
ed. Montreal: International Air Transport 
Association, 2004.
Vertidrome Airside Level of Service Concept 
Development of a performance assessment method: Who, What, How? 
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Stakeholder Requirements











Ø dPAX tAFT − tNFT ≥ 95 % Flights ≤ dTF Metric
≤ 2 Minutes ≤ 5 Minutes dTF = 2.5 Minutes Objective
Non-
Acceptable
Ø dPAX tAFT − tNFT < 95% Flights ≤ dTF Metric
> 2 Minutes > 5 Minutes dTF = 2.5 Minutes Objective
[5] K. Schweiger, F. Knabe, and B. Korn, “Urban Air Mobility: Vertidrome Airside Level of Service Concept,” to be 
presented at the 2021 AIAA Aviation Forum, Virtual Event, Aug. 2021.
Nomenclature
d=delay
t = time (duration)
AFT = actual flight time
NFT = nominal flight time
TF = total flight
PAX= passenger
Vertidrome Airside Level of Service Concept 
Example: Munich Trade Fair







[7] K. Schweiger, F. Knabe, and B. Korn, “UAM
Vertidrome Airside Operation: What needs to be
considered?,” presented at the Delft
International Conference on Urban Air-Mobility
(DICUAM), Virtual Conference, Mar. 2021.
Demand Distribution [1]
[6] K. O. Ploetner et al., “Long-term application potential 
of urban air mobility complementing public transport: an 
upper Bavaria example,” CEAS Aeronautical Journal, Aug. 
2020, doi: 10.1007/s13272-020-00468-5.
Vertidrome Airside Level of Service Concept 
Example: Munich Trade Fair
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Elaboration of: 
A Vertidrome‘s capability to process a
specific demand. 
Insights about: 
• Maximum/ Critical Flow Rate
• Potential Bottlenecks
• Capability of the Operational Concept
• Capability of the Vertidrome Design
[5] K. Schweiger, F. Knabe, and B. Korn, “Urban Air Mobility: Vertidrome Airside Level of Service Concept,” to be 
presented at the 2021 AIAA Aviation Forum, Virtual Event, Aug. 2021.
VALoS: Vertiport at Munich Trade Fair - Simulated Demand Distribution 
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22 23 0 0.5 0 0 100 100 
2 37 39 0 0.6 1.1 0 100 100 37 36 0 0.6 0 0 100 100 
3 43 44 0.1 0.6 1.1 0 98.4 100 44 46 0.1 0.7 0 0 100 100 
4 29 26 0.1 0.6 2.3 0 99.1 100 22 20 0.1 0.8 0 0 100 100 
5 7 7 0.2 0.7 2.3 0 100 100 8 8 0.3 0.9 0 0 100 100 
6 4 4 0.6 1.1 2.3 0 100 100         


























21 22 0 0.5 0 0 100 100 
2 36 38 0.1 0.6 1.1 0 98.6 98.7 37 37 0.1 0.7 0 0 98.6 98.6 
3 45 48 0.3 0.9 1.1 0 94.1 95.1 43 45 0.3 0.8 0 0 96.9 100 
4 30 26 0.4 1.0 2.3 1.4 91.7 95.2 25 22 0.5 1.2 0 0 96.0 97.7 
5 7 7 1.1 1.5 2.3 1.4 80 82.9 7 7 0.8 1.3 0 0 88.6 94.3 
6 3 4 2.4 2.5 2.3 1.4 55.6 66.7         
7 1  0.4  1.0  100          
 
Conclusion
• VALoS: indicator how well the processed operation has met the performance requirements
• VALoS framework: Analytical approach, based on a set of stakeholders which is expandable/ adjustable/ 
refinable with respect to the investigated use case
• Better understanding of a vertidrome‘s operation and its interactions and dependencies
• Future Work: Incorporation of arrival and departure procedures, weather dependencies, change of layouts, 
additional stakeholders etc. 
• HorizonUAM Symposium (https://dlr.expert/horizonuam2021)
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